Calcium/calmodulin-dependent protein kinase-II activation in rat pituitary cells in the presence of thyrotropin-releasing hormone and dopamine.
PRL release from rat lactotrophs in response to TRH is Ca2+ dependent. TRH-induced PRL release is inhibited either after repeated pulses of TRH or in the presence of dopamine. TRH, however, generates increases in intracellular Ca2+ concentrations ([Ca2+]i) in both conditions. Calcium/calmodulin-dependent protein kinase-II (CaM kinase-II) is a ubiquitous enzyme implicated in secretion. To determine whether down-regulation of CaM kinase-II activity caused the lack of responsiveness to increases in [Ca2+]i, we measured the generation of calcium/calmodulin-independent kinase activity. Anterior pituitary cells contain a 50-kilodalton form of CaM kinase-II, determined by immunoblot, and the enzyme is in lactotrophs, determined by immunocytochemistry. TRH rapidly and transiently increased calcium/calmodulin-independent kinase activity; the increase was maximal by 15 sec and returned to basal by 2 min. When TRH pulses (1 microM, 15 sec) were applied every 10 min, each pulse caused an increase in calcium/calmodulin-independent kinase activity of similar magnitude, and the activity returned to basal values between pulses. Pretreatment of cells with dopamine (1 microM; 30 min) inhibited PRL release, but did not prevent the increase in calcium/calmodulin-independent kinase activity. These results indicate that TRH still activates CaM kinase-II when PRL release is inhibited. Dopamine and repeated pulses of TRH must inhibit PRL release at a site after the TRH-induced increase in [Ca2+]i and at a site other than CaM kinase-II.